Nitrifier and denitrifier molecular operational taxonomic unit compositions from sites of a freshwater estuary of Chesapeake Bay.
Temporal and spatial changes in the molecular operational taxonomic unit (OTU) compositions of bacteria harboring genes for nitrification and denitrification were assessed using denaturing gradient gel electrophoresis (DGGE), clone-based DNA sequencing of selected PCR products, and analyses of ammonium and organic matter concentrations. Sediment, overlying water, and pore-water samples were taken from different vegetated sites of Jug Bay National Estuarine Research Reserve, Maryland, during spring, summer, and fall 2006. OTU richness and the diversities of nitrifiers and denitrifiers were assessed by the presence of bands on DGGE gels, both ammonia-oxidizing bacteria (AOB) and nitrite-oxidizing bacteria (NOB) were seasonally dependent. AOB OTU richness was highest in the summer when NOB richness was decreased, whereas NOB richness was highest in the spring when AOB richness was decreased. The OTU diversities of nitrifiers did not correlate with ammonium concentrations, organic matter concentrations, or the presence of vegetation. The OTU diversities of denitrifiers possessing either the nirK or nosZ genes were not seasonally dependent but were positively correlated with organic matter content (p = 0.0015, r2 = 0.27; p < 0.0001, r2 = 0.39, respectively). Additionally, the presence of vegetation significantly enhanced nosZ species richness (Wilcoxon/Kruskal-Wallis test, p < 0.008), but this trend was not seen for nirK OTU richness. Banding patterns for nirK OTUs were more similar within sites for each season compared with any of the other genes. Over all seasons, nirK OTU richness was highest and AOB and nosZ OTU richness were lowest (Wilcoxon/Kruskal-Wallis test, p < 0.0001). High levels of sequence divergence among cloned nirK PCR products indicate a broad diversity of nirK homologs in this freshwater estuary.